Depth profiling of dibucaine in sarcoplasmic reticulum vesicles by fluorescence quenching.
The location of molecules of the local anesthetic dibucaine in sarcoplasmic reticulum vesicles (SRV) was determined using the quenching of its intrinsic fluorescence by iodide and by nitroxide-labeled stearic acids (SASL) with the nitroxide group at different positions of the fatty acyl chain. The molar ratios of dibucaine to Ca(2+)-ATPase in the samples were less than 1. The acid-base titration of membrane bound dibucaine revealed a pK of 9.1, showing a negligible shift upon binding. The quenching data were obtained at pH 6.8 and are therefore related to protonated dibucaine. Quenching by iodide showed SRV-bound dibucaine to be more protected from collisions with iodide anion than dibucaine in buffer or even in neutral micelles. This shows the influence of negatively charged lipids in keeping iodide away from the ionic diffuse layer of the membrane surface where the dibucaine tertiary amine might be located. Analysis of the SASL quenching data indicates that dibucaine molecules are at a shallow position in the membrane bilayer. Their average depth was found to be at most that of the fourth carbon atom of the fatty acyl chain. The results do not exclude a preferential site for dibucaine in Ca(2+)-ATPase, but if there is such site it must be located at the protein/lipid interface.